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rather small surface-temperature change. This approach is misleading when
applied to estimation of the response of global-mean equilibrium climate to
increased C02:

1.  It is clear that the response function can be calculated quite arbitrarily
at virtually any value in nonequilibrium situations, according to the choice
of data. For example, surface temperatures rise between noon and midafter-
noon and between June and July (in the northern hemisphere), although in
both cases, incident solar radiation decreases; a negative response function
might be implied by one of Idso's methods.

2.   Some of the "natural experiments" that Idso employs are on time and
space scales clearly inappropriate to the C02 problem and do not involve the
components of the climate system that are important for long-term climate
changes. The thermal inertia of the Earth's surface, particularly the 70 percent
that is ocean, slows the response of surface temperature to changes in incident
radiation. Thus, the observations of temperature changes from day to day or
season to season employed by Idso do not reflect the full temperature change
that would be experienced at equilibrium if the radiation change were to
persist for extended periods. For this reason, the response functions calculated
by Idso are necessarily too small for estimation of the equilibrium climatic
response to increased CO2.

3.  Idso's interpretation of empirical radiation measurements confuses
primary forcing and the amplifying feedbacks engendered by that forcing.

(a)  For example, he compares changes in temperature between winter
and summer with corresponding changes in solar radiation received at the
surface. However, the increase of surface temperature between winter and
summer not only results from the primary change in forcing (increased
insolation) but also reflects the additional thermal radiation to the surface
due to consequent increases in atmospheric temperature and humidity. Thus,
in this case, the primary forcing is correctly identified, and some feedbacks
are incompletely included in the response.

(b)  In another case, Idso (1981) compares the temperature of an airless
Earth heated by solar radiation alone with that of today's Earth, which
receives energy from both the sun and the atmosphere. Here, however, the
true initial forcing would be the hypothetical effect of imposing on rather
cool, airless Earth a correspondingly cool but radiatively active atmosphere.
The radiation from our present warmer and wetter atmosphere is considerably
greater than this conceptual initial forcing, reflecting powerful amplifying
feedback processes, and thus represents a mixture of cause and effect. Failure
to distinguish clearly and consistently between cause and effect permits
erroneous and virtually arbitrary conclusions to be drawn.

The empirical phenomena described by Idso are in fact perfectly consistent